In the last 10 years there have been numerous conservation-related research projects conducted on and related to Fort Bliss, Texas. These projects, while supporting Fort Bliss's conservation goals, have been done by numerous federal agencies and other non-governmental organizations, universities, and consultants. The resulting combination of technical reports, masters theses, doctoral dissertations, research articles, and proceedings papers make it difficult for managers to distill the appropriate pieces of the research into answers to their land management questions. This project was initiated to summarize and consolidate the available research on conservation, natural resources, and land management at Fort Bliss into a more cohesive and usable form. A secondary objective was to provide a number of the reports in electronic form for easier access and to help ensure that the reports remain available beyond the one copy or the few printed copies now in existence.
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In the last 10 years there have been numerous conservation-related research projects conducted on and related to Fort Bliss, Texas. These projects, while supporting Fort Bliss's conservation goals, have been done by numerous federal agencies and other non-governmental organizations, universities, and consultants. The resulting combination of technical reports, masters theses, doctoral dissertations, research articles, and proceedings papers make it difficult for managers to distill the appropriate pieces of the research into answers to their land management questions.
This project was initiated to summarize and consolidate the available research on conservation, natural resources, and land management at Fort Bliss into a more cohesive and usable form. A secondary objective was to provide a number of the reports in electronic form for easier access and to help ensure that the reports remain available beyond the one copy or the few printed copies now in existence. These products of this Conservation Assistance Program project will greatly improve the future allocation of research at Fort Bliss as well as improve the breadth and depth of the use of previously completed research.
EVALUATION Type of publications
The database of research at Fort Bliss was separated in a variety of ways. First, the documents were broken out according to the type of publication (Table  1 ). The majority of the publications in the database were journal articles. This is largely because journal articles are indexed, and citations are readily available through a variety of databases and search engines. In addition, journals typically have a wide distribution and are thus available from a variety of sources accessible to the public. Because of these attributes, it is likely that many of the sources from journal articles were located. Articles of this type that were not located are likely to be in obscure journals. Another reason for missing articles pertaining to work done at Fort Bliss could be that there was no mention of the installation in the title, subject, or abstract fields that are searchable in most journal article databases. The second most common publication type was unpublished reports. Of the 25 unpublished reports, 11 were range or resource reports that either directly or indirectly supported land management decisions related to NEPA (National Environmental Policy Act). The remaining 14 were research-related reports. This kind of report is often difficult to chance upon. Even when one knows of such a report's existence, it is often impossible to locate. Unpublished or draft reports 4 ERDC/CERL TR-05-37
are not indexed or archived in an accessible manner. Generally, if several years have passed, even the author(s) will be unable to locate copies of the reports. This is the least desirable category of documentation because once the copies transmitted to the installation disappear, the report and any associated research findings or data have been lost. While some of the information in the unpublished reports may be included in journal articles or theses/dissertations, relatively few of the existing unpublished documents have likely been located. This type of document would benefit most from publication.
The sixteen NEPA documentation reports could also be included in the unpublished report category. However, the public review aspect of this kind of documentation often means that there is a searchable index of the available documents, and there is at least one archive (at Northwestern University) from which these documents may be requested. These documents are currently handled appropriately, and no additional public indexing or archiving seems needed.
The seventeen published reports represent a good type of research documentation. Published reports are typically indexed in a variety of places and are available from the organization that published them. Often the content of these reports does not fit into the length, type, or subject matter of typical peerreviewed journals, and a published report seems a good alternative. However, if the material in the report could instead be published in a journal, that is a much more broadly disseminated venue and should be preferred over a report. It seems likely that many of the conservation-related published reports were located.
There were 13 Masters theses and 3 PhD dissertations located that had been completed from work related to or on Fort Bliss. This kind of document is indexed and available typically from the institution from which the student graduated. Many theses and dissertations are also archived nationally. The only researchers for whom this type of publication is an option are students. This kind of publication is often difficult to read and may take a fair amount of effort to extract useful and important information. Many of the existing publications of this type were likely located.
There were two book sections located. This type of publication can be difficult to identify, but once identified, they are easy to locate because of the broad distribution of most books. This kind of publication is not an option for most research. It is difficult to assess if there are more book chapters that were not identified.
There were two conference presentations identified. Conference abstracts are not often indexed or archived. Tracking conference presentations is recommended because the abstracts of these presentations or posters can serve as Available Conservation Research for Fort Bliss a way to find people and associated bodies of research pertaining to specific conservation subjects. There are likely many conference abstracts that were not identified in this search.
Subject of publications
It was difficult to categorize the publications by subject. Most publications touch on more than one area because the natural systems are interrelated. For instance, the management papers typically included some information about the vegetation and soil, since these are important in any evaluation of an activity's impact. Nonetheless, it seemed useful to look at the broad categories of studies that have been published from work at Fort Bliss (Table 2) . The single most published subject was wildlife, with roughly a third of the total publications. Perhaps this could be attributed to the fact that of all the organisms listed by the U.S. Fish and Wildlife Service, wildlife is the most common as a group. Another reason for the high representation of wildlife publications is that notes about species occurrences or behaviors represent about half the total of these types of publications. Species occurrences merely document a species inhabiting an area in which they were previously unrecorded. Wildlife and vegetation both typically represent basic research, and the numbers of these publications show the importance of basic research to the overall research program.
The categories that were expected to be the most prevalent (and taken collectively are common) were the NEPA-related McGregor, Roving Sands, and Management plan reviews. Roving Sands is the world's largest air and missile defense exercise held annually at Fort Bliss on the McGregor Range in NM. As these documents are mandated, this is the appropriate level of publication. The other publications in management and water/erosion/soils/hydrology could potentially benefit from further publication in venues with wider public readership.
Trend in publication numbers
The first natural-resources-related publications for Fort Bliss (of the ones that could be located in this search) appeared in 1976. Since then there has been a steady increase in the number of publications coming out each year (Fig. 1) . While this search only extended through mid-2003, there were already 33 publications for this decade. Based on a linear increase, there will be at least 75 total publications for this decade. This trend shows the strong progress in supporting natural-resources-related research that has taken place since the 1970s. 
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RECOMMENDATIONS
Fort Bliss should continue its electronic repository of research data and add the new reports as the research is completed. Approximately every three years, the new reports should be reviewed in the context of the existing body of work, and a summary report should be produced in which the main findings are disseminated along with a summary of the current research report holdings. This will facilitate new and existing employees' understanding of the scope of work performed at Fort Bliss while encouraging the use of currently available research about the installation.
It is recommended that Fort Bliss begin tracking conference presentations of work done on the installation because the abstracts of these presentations or posters can serve as a way to find people and associated bodies of research about specific conservation subjects.
Fort Bliss should encourage publication of reports from research conducted at the installation. This has three purposes. It gets the message out to the community that the installation supports scientific research. This in turn shows that the installation's active conservation program is interested in the state of the art and will allow outsiders to view the lands and the program. Finally, publication of the research formally documents it for future use, because as time passes and those employees directly involved with the work move on, the information gets lost. With publication, the core findings are maintained and the authors can still be contacted for further information or clarification. The Land Condition Trend Analysis (LCTA) program is the Army's standard for land inventory and monitoring, employing standardized methods of natural resources data collection, analyses, and reporting designed to meet multiple goals and objectives. LCTA data has been used to characterize installation natural resources, evaluate the effects of Army multiple use demands on training lands, groundtruth remote sensed imagery, and as a source of data for land based carrying capacity modeling efforts. A critical element of many of these applications is the ability of LCTA data protocols to detect changes in installation natural resources. This report presents results of a study that used power analysis techniques to evaluate the ability of LCTA data collection protocols to detect changes in installation resources. The use of information and techniques presented in this report should increase land managers' confidence in conclusions drawn from studies using LCTA data by providing the information necessary to adequately judge the strength of evidence from those studies. The use of aerial, color infrared, digital imagery was examined as a tool for monitoring land degradation from training on the Fort Bliss military reservation in New Mexico. Principal components analysis and raster correlation matrices were utilized to interpret image variance. High color band correlation and a predominance of the spatial aspect of imagery was determined. A color space conversion and low pass filtering in frequency space were employed as pre-classification image processing techniques to enable vegetation patch delineation. Ecologically significant classes relating to vegetative disturbance and recovery stages were automatically extracted with an unsupervised classification algorithm. Range ecology models of Seral Stages and Increaser/Decreaser/Invaders were used to label classification results. Riparian corridors are small in area compared to the surrounding watershed, but their importance is great. In the southwestern U.S., there are three types of riparian corridors: perennial streams, arroyos, and ephemeral drainages. Perennial streams flow water year around and have been studied for their contribution as a water source to man and beast. Arroyos have been studied for their effect in the loss of natural resources due to accelerated erosion. However, little research has been conducted on ephemeral drainages. The purpose of this study was to describe vegetation along ephemeral drainages compared to the adjacent watershed, and to compare types of drainages. The study was conducted in the Sacramento Mountains in southern New Mexico. A univariate model allowed for comparisons of vegetation between types of drainages (submesa-vs.-foothill), elevation (headwater, midwater, tailwater), position (main channel, alluvium, flank, upland) and exposure (northwest, southeast). Response variables included percent foliar cover, plant density, species richness, and height of shrubs and trees. Univariate analyses of variance including contrast statements was conducted to test the primary response variables. Cluster analyses, similarity indices, importance values, and analyses of obligate and exclusive species were conducted to examine species composition and related hypotheses. The univariate analyses showed that the foothill drainage type produced significantly more cover and greater species richness than the submesa. These were greatest in the main channel for all groups of plants except half-shrubs and cacti which were most abundant on the submesa upland positions. Elevation was shown to have an effect throughout the analyses. However, type of drainage and position of sample location were more important in the model. At a minimum, an examination of the drainage to distinguish it from the surrounding watershed should include measures of shrub cover and height. Differences between drainage types is more dependent on species composition than on measures of production. Therefore, species presence and the use of tools such as similarity indices were found to be more important than analyses of variance in classifying types of drainages. This study was conducted to determine the impacts of military tracked M1A1 heavy combat tank and wheeled M998A2 "Humvee" vehicles on sediment loss by water, surface plant basal cover, and surface microtopography in a desert environment. A randomized complete block design was used which had fourteen blocks with four plots (0.5 m 2 ) in each block at one site on a Lozier very gravely loam soil series, and six blocks with four plots (0.5 m 2 ) in each block at another site on a Philder very fine sandy loam soil series. At the Lozier soil series site, each block had randomly selected treatments that included an untreated control, one pass by a Humvee, ten passes by a Humvee, one pass by an M1A1 tank under wet soil conditions, three passes by an M1A1 tank under wet soil conditions, one pass by an MlAl tank under dry soil conditions, and three passes by an M1A1 tank under dry soil conditions. At the Philder soil series site, each block had randomly selected treatments that included an untreated control, one pass by a Humvee, and ten passes by a Humvee. Both sites were located on the New Mexico portion of the Fort Bliss McGregor Guided Missile Range, the Lozier site at military grid coordinates 120616, and the Philder site at military grid coordinates 270880. The sites were chosen for differing soil types. Elevation is 1219 meters and annual precipitation is 0.200 millimeters. It was found that triple pass M1A1 tank impacts had detrimental effects on the Lozier soil site that could last many years, particularly when disturbances were imposed under dry soil conditions, but that Humvee disturbances did not pose a substantial influence beyond one year at one or ten passes at either site. Most sample periods showed that sediment losses from M1A1 tank treatments, single or triple passes under wet or dry conditions, did not differ statistically from natural sediment losses under normal rainfall events. However, comparatively heavy rainfall events often generated statistically greater sediment losses from the M1A1 tank triple pass treatments at the Lozier soil study site. Stepwise regression showed that grass cover, litter cover, and microtopographic variance were highly and negatively correlated with cumulative sediment loss at the Lozier soil study site. Other results indicated that the Philder soil study site was more sensitive to disturbance. Depending on precipitation availability, vegetation recovery and soil stability pattern suggest a minimum of three years for most triple pass tank impacts at the Lozier soil study site. The utility of systems diagrams and of energy as a unit of measure for environmental impact assessment is illustrated using results from the White Sands Missile Range, New Mexico [USA] Environmental Impact Statement. A set of procedures for developing and evaluating the diagrams is given and applied to White Sands. The utility of results obtained using this method is compared to those obtained from other methods, and the inadequacies of each are discussed. Impacts at White Sands were evaluated at two system levels of detail. At a macroscale, five types of impacts resulting from missile range activities were analyzed. Stresses on the environment caused by those activities represent 1.0% of the natural energy flow through the system. The effect of water consumption by the Missile Range on the aquifer from which the water is obtained was analyzed by means of a hydrologic model. Model simulations indicated that salt water intrusion into the aquifer was eminent The Chihuahuan Desert covers an area of 453,000 km 2 in the United States and Mexico. Managers of military lands in the desert require a detailed understanding of installation natural resources. A comprehensive bibliography of current research and information on desert plants can is needed. The objective of this work was to assemble as much published ecological information as possible about five dominant arid land species found in the North American Chihuahuan Desert. The species of focus were selected because of their importance in the desert grassland and shrubland communities of the desert. Chapter 2 contains selected references that significantly contribute to the understanding of arid land ecology, but do not specifically speak about the species of interest. Chapter 3 contains reference information on Bouteloua eriopoda (black grama). Chapter 4 contains references on Pleuraphis mutica (=Hilaria mutica, tobosa). Chapter 5 contains Larrea tridentata (creosotebush). Chapter 6 contains Prosopis glandulosa (honey mesquite). Chapter 7 contains Flourensia cernua (tarbush). Furthermore, information gathered on an important subdominant half-shrub, Gutierrezia sarothrae (=Xanthocephalum sarothrae, broom snakeweed), is presented in Chapter 8. Chapter 9 contains reference information on the ecology of annual species.
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We studied the habitat characteristics of seven species of montane land snails in the genus Ashmunella in southern New Mexico from July 1999 to September 2000. We compared nine numeric variables and four categorical variables by species. Geographic differences in microhabitat variables exist among these species; however, these differences tend to be obscured when comparing species, because some species are ecological generalists that occupy a wide range of habitat types. Although this study determined that different populations occupy ecologically distinct habitats in a broad range of environmental conditions, it remains unclear whether these factors influence 28 ERDC/CERL TR-05-37 the morphological characters on which past workers assigned species status. Management plans for the conservation of these species should take careful note of demonstrated habitat differences among and within the species.
Mackay, W.P., and J. Herrick (1996) The impact of wheeled vehicle maneuvering on the flora and fauna of the Chihuahuan Desert. Second report submitted to the U.S. Army Corps of Engineers, University of Texas. Results of a literature survey for reptiles and amphibians potentially occurring on or within 80 km of Fort Bliss, El Paso, Texas was conducted from 5 February, 1996 to 3 May, 1996. It is expected that the information gathered by this literature review will be utilized when making management decisions for these species. The Ecological Dynamics Simulation (EDYS) model is a personal computer based, mechanistic model that is a useful evaluation and planning tool for instigating potential plat, animal, and hydrological responses to anthropogenic and natural stressors in a wide variety of ecological systems. It can be used to simulate effects of military training, drought, fire, grazing, and soil nitrogen availability on grassland communities.
Mackay
Experimental field validation plots were established on Fort Bliss, Texas, and Fort Hood, Texas to test the accuracy of EDYS in predicting species and community dynamics in response to water and nitrogen availability. Baseline data were collected in early 1998; the plots were resampled at the end of the growing seasons in 1998 and 1999. EDYS simulations were run using parameterization based on these baseline data. The predicted 1998 and 1999 values from the simulations were compared to the sampled values to calculate accuracies of first-and second-year simulations.
The results of this two-year validation study indicate that EDYS is an effective and accurate tool for predicting vegetation responded to both natural ecological stressors and changes in management scenario in a desert grassland and a midgrass prairie. EDYS second-year accuracies were 94-99% for total aboveground biomass, 89-99% for total grasses, 82-96% for major species, and 70-83% for all species on a weighted biomass basis. EDYS effectively simulated plant community responses to fire, livestock grazing, successional status, precipitation variation, and change in soil nitrogen availability. Precipitation patterns, including the effects of long-term droughts or above average precipitation and the interactions with nitrogen availability, often have enough influence on plant growth that the effects of our use or management of land are not apparent. This is especially true because of the need to judge changes in land condition over periods of months to years. One of the primary information requirements identified by Army land managers and trainers is the need to be able to project the impacts of training and management strategies on the amount of plant cover protecting the soil. Managers also need to know how long it takes a plant community to recover to the desired plant cover level after use. The purpose of this research project was to test the ability of the Ecological Dynamics Simulation (EDYS) model to accurately project plant dynamics given a wide range of precipitation patterns and nitrogen availability over a period of years to decades. The results of this research show that EDYS did accurately simulate changes in plant cover over the 2-year research period and the patterns EDYS projects over 40-year simulations closely match the patterns seen on the ground in 40-year old research plots. The U.S. Army is committed to good stewardship of lands within military installations. The Army is also committed to achieving "training to standard" for its forces and therefore is interested in a method of determining optimum levels of training activities such that military preparedness is maximized and ecological impacts and their costs are minimized. A key requirement to the successful implementation of such an optimization is the development of a successional dynamics model that predicts ecological responses to military and non-military stressors. A prototype simulation model has been developed, in part, using Land Condition Trend Analysis (LCTA) data from five Army installations. The model is based on responses of individual species and ecological processes to stressors. The model currently has climatic, edaphic, plant, decomposition, and animal modules. Current stressors include drought, nitrogen, fire, herbivory, and tactical maneuvers. The core model is adapted to forest, grassland, shrubland, and desert ecosystems. Site-specific data can be added to calibrate the model to a specific ecosystem within an installation. The model has been calibrated with LCTA data and applied to multiple plant communities at five installations: Fort Bliss, TX; Fort Carson, CO; Fort Hood, TX; Fort Riley, KS; and Yakima Training Center, WA. Coarse-scale, multitemporal satellite image data were evaluated as a tool for detecting variation in vegetation productivity, as a potential indicator of change in rangeland condition in the western U.S. The conterminous U.S. Advanced Very High Resolution Radiometer (AVHRR) biweekly composite data set was employed using the six-year time series 1989-1994. Normalized Difference Vegetation Index (NDVI) image bands for the state of New Mexico were imported into a Geographic Information System (GIS) for analysis with other spatial data sets. Averaged NDVI was calculated for each year, and a series of regression analyses were performed using one year as the baseline. Residuals from the regression line indicated 14 significant areas of NDVI change: two with lower NDVI, and 11 with higher NDVI. Rangeland management changes, cross-country military training activities, and increases in irrigated cropland were among the identified causes of change. Rangelands of the arid southwest are used extensively for military training. The impact of track-vehicle traffic on the Ft. Bliss military reservation were evaluated in soil water balance. Military training can reduce vegetation and accelerate erosion. Sustainable management will result from balancing disturbance intensity with recovery times. Military activities can occur during all seasons and the possible impact in the ecology can vary. Season and soil types produce different impact. The objectives of this study were to measure the soil disturbance caused by track-vehicles and the resulting change in site water balance. Soil disturbance was analyzed with the change in the bulk density, microrelief and erosion rods. Bulk density changed (increased) depending the number of tank passes and season. The surface micro-topography was modified by the tank and remained months after the tank passed. Erosion rods showed soil removal and deposition. Water storage increased about one to 2 cm for 5 pass treatments in one site. There was a slight increase of water storage right after the tank because the destruction of the vegetation reduced plant transpiration. The Penman method estimated a lower potential evapotranspiration (PET) values than expected under irrigation conditions. Dry soil surface and low vegetative covers produced low net radiation. A relationship between total rain and runoff measures was used in the water balance to estimate runoff. The overall water balances, assuming zero drainage shows that all the rain was used in ET. The actual evapotranspiration (AET) was about 15% of PET. During the growing season the AET is 0.25 cm day −1 in the wettest sites. Dry Sites had a maximum AET of 0.15 to 0.20 cm day −1 . Direct measurement of plant transpiration has always been a problem under natural conditions. One way to estimate of plant transpiration is the heat balance method. This is an application of heat and accounting the heat input and output used to measure the water flow assuming study-state conditions. The main objective was to design a sap flow gauge that can regulate the quantity of heat required depending on sap flow conditions and avoid the stem damage by overheating when there is low flow. Controlling heat input to maintain constant temperature difference keeping steady-state condition does not appear to damage the stem. The simple design does not allow adequate correction for conduction losses. The three thermocouple design allows correction for conduction losses. However, calibrations before installation in the field are not possible. Portable heat balance design allows laboratory calibrations before field installation. There was a good agreement between the measurements and the calculated water flux under laboratory conditions. Under greenhouse conditions, the heat balance method calculated the water flow in potted pecan plants quite well when compared with measured water loss. March-August, 1996 -1998 . The research question of chapter 1 was whether the breeding bird community has changed due to habitat conversion from grassland to shrubland from the time of European settlement to the present. Second, I asked whether breeding bird communities in the four dominant shrubland habitat types display distinct habitat associations. I estimated changes in the avian community since the 1880s and assessed landcover change of 5 habitat types through analysis of U.S. Government Land Office records. Present day vegetation patterns and avian abundance patterns were compared with 1880s data. First, I concluded that there has been a major turnover in avian community composition in the study area since the 1880s. Moreover, avian community distribution and abundance is distinct among the four shrub communities. The research question of Chapter 2 is how do patterns of productivity of avian species vary through space and time. To address this problem, I developed a method for scaling up plot-based nest success estimates to the landscape level in a way that controls for accuracy and assigns a measure of confidence to estimates. I examined differences in nesting success rates for 18 species, among 7 habitats and among years. I found that there is great variability in resource use among years, and that the assumption that nest success is correlated with nest abundance is not valid. The ecological patterns and processes researched in this desert ecosystem contribute to understanding of habitat selection for animal populations as a whole. The landscape scale and temporal scope provide context for understanding local, present day patterns as well as broad, region-wide conservation assessments. Analyses of avian demographic patterns across entire, contiguous landscapes are rare, but such analyses are important for understanding population dynamics. We selected the black-throated sparrow in the northern Chihuahuan Desert as a model to test patterns of abundance and nest success across a landscape. We integrated abundance, nest density, and nesting success measured on sampling plots with a classified satellite map of the distribution of seven habitat types to analyze spatial and temporal patterns contributing to the population dynamics of this species. Adult relative abundance ranged from <1 bird/100 ha in pinyon-juniper habitat to 24-39 birds/100 ha in shrubland habitats. Nest density was consistently high in mesquite, moderate to high in creosotebush, and low in black grama grassland; this value exhibited more temporal variability than relative abundance of adults. Nest success rates exhibited a strong habitat effect and ranged from 8% in mesquite to 47% in black grama grassland; overall population nest success was 0.266. In all three years, nest success in mesquite was significantly lower than in all other habitat types (P < 0.01) There was no correlation between nest success and adult relative abundance. While mesquite habitat contained about one-third of all adults in the three years of the study, it contributed as little as 10% of successful nests. In creosotebush, the relative contribution to both adult abundance and successful nests was relatively high. Mesa grassland contained relatively few adults, but up to 44% of successful nests. We discuss how habitat selection theory suggests mechanisms for the observed patterns. Mesquite appears to be a population sink for Black-throated Sparrows and may be an ecological trap. While we do not propose that there is cause for conservation concern for this widespread species, our results underscore the pitfalls associated with using adult abundance as an indicator of habitat quality. The method presented here is applicable for many species and ecosystems and, thus, may be an important tool for conservation and management, as well as a new avenue for scientific investigation of landscape-level population dynamics. We studied kit fox den characteristics on the northern McGregor Range of Fort Bliss Military Reservation, New Mexico, during 1994 and 1995. Twenty radio-collared kit foxes used 132 different dens, including 16 natal dens. Kit fox dens were located primarily in creosote-dominated habitat found in relatively flat, well-drained terrain. Natal dens were virtually indistinguishable from non-natal dens; however, natal den entrances were taller than non-natal den entrances. Entrances found at all dens were oriented more frequently toward the northwest and southeast. Kit foxes used more new dens during the breeding (January-February) and pup-rearing season (May-July) than during gestation. This PEIS includes analyses of the environmental consequences that each of four alternatives may have on land use, infrastructure, airspace, earth resources, air quality, water resources, biological resources, cultural resources, noise, safety, hazardous materials, socioeconomics, and environmental justice. Botanical diet composition of pronghom (Antilocapra americana), gemsbok (Oryx gazella), and feral horses (Equus caballus) on White Sands Missile Range, New Mexico, was determined using fecal analysis. Pronghorn diets consisted of 58% shrubs, 20% grasses, 17% forbs, and 500 unknowns. Gemsbok diets consisted of 83% grasses, 16% shrubs, and <1% forbs and unknowns. Horse diets consisted of 91% grasses, 8% shrubs, and < 1% forbs and unknowns. Dietary overlap was greatest between horses and gemsbok, and least between horses and pronghorn. Pronghorn diets overlapped least with those of horses and gemsbok, probably due to greater diversity of pronghorn diets. Key forage species (gtoreq 5% seasonal diet) selection varied each season among animal species suggesting the importance of season in relation to diet selection and forage diversity. Fort Bliss, Texas, is a Training and Doctrine Command installation located in the semi-arid northern Chihuahuan Desert of western Texas and south central New Mexico. Military training (both tracked and wheeled vehicles), grazing, and recreational activities act as stressors on the landscape. The natural resource managers need information on land condition to make informed land management decisions and to support conservation and compliance efforts. They need a cost-effective method of assessing and monitoring land condition. The objective of this research was to characterize the small scale, gross level change in land condition on a selected area of Fort Bliss over a 23-year period. The evaluation and analysis was based on several vegetation and brightness indices calculated from temporal, archival multispectral imagery. Trends in brightness and greenness indices varied considerably.
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Most variation could be due to natural differences in the amount of precipitation in the region. There was no indication of permanent, long-term changes in the land condition. The study area appeared to be resilient, with no clearly observable trends in either long-term degradation or improvement. The brightness and greenness indices calculated from temporal image data sets provides a cost-effective method for monitoring relative trends in land condition. 
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